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CHAPTERl INTRODUCTION 
1.1 Objective of the cruise 
The general objectives were to estimate the biomass and map the distribution of small pelagic 
f'ish stocks off NW Africa (Morocco, Mauritania, Senegal and The Gambia) by hydro-acoustic 
methods and describe the hydrographic conditions there over a period of 50 days, in June-July 
2001. For Senegal and The Gambia the agreed objectives were: 
• To map the distribution and estimate the biomass for the main small pelagic fish using 
hydroacoustic methods. The species of interst were: sardinella Sardinella aurita, 
Sardi11ella 111adere11sis, horse mackerel Trachurus trachurus and T. trecae, false scad 
Decapterus rlw11chus, and anchovy Engraulis encrasicolus. 
• To identif'y and describe the size distribution of the target fish populations by midwater and 
bottom trawl sampling and process the catches by recording weight and number by species. 
• To sample standard hydrographical transects fo r temperature, salinity and oxygen at about 
13"35' N and 14"50' N. 
The time allocated for this pait of the survey, off Senegal and The Gambia, was 9 days. 
1.2 Participation 
Mcmbers or the scientific teams were: 
Centre de Rechcrches Oceanographiques de Dakar-Thiaroy, Senegal: 
Abdoulaye SARRE, Mor SYLLA, Mamadou SANE and Madiabel DIOP 
Department of Fisheries, The Gambia: 
Ousmann Mass JOBE, Solomon TAMOH and Juldah JALLOW, 
Centre National de Recherches Oceanographiques et des Peches, Mauritania: 
Ahmedou 0. M. El MOUSTAPHA 
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Institute of Marine Research, Norway: 
Reidar TORESEN, Magne OLSEN, Tore MØRK and Tore NILSEN 
1.3 Narrative 
The course tracks with the fishi ng and hydrographical stations are shown in Figure 1. 
The survey started off St Louis on June the 28 with systematic parallel course tracks spaced 
about 10 NM (nautical miles) apart. To cover the whole distribution area of pelagic fish, the 
shelf was covered from the 15 m isobath and offshore to the 500 m isobath. Trawling was done 
irregularly, ei ther to identify echo registrations or to check 'blindly' if fish were mixed with the 
plankton in the upper layers of the water column. In the latter case, pelagic trawl with floats was 
often used. A smaller pelagic trawl or the bottom trawl with floats was used for sampling the 
pelagic fish in very shallow waters (depth less than 25 m). The shelf was covered down to 
Casamance. On the 7 July an intercalibration was carried out between R/V "Dr. Fridtjof Nansen 
and the Senegalese research vessel N/O "ltaf Deme". The survey was finished in Dakar July 8. 
The hydrographic prorile off The Gambia was carri ed out on July l and that off Cape Ve11 on 
June 30. 
1.4 Methods 
Envirow1te11tal Data 
Surface temperature and meteorological data from a weather station were logged automatically 
and recorded with position and bottom depth every nautical mile sai led. 
Hydrographic profi les were collected with a CTD sonde and temperature, salinity, and pressure 
(depth) were logged by the Seabird Software. From these data series, records were selected from 
standard depths and presented in figures. 
Biological sampling 
Biological sampling of the fish was carried out using trawls. A pelagic trawl with floats was 
of'ten used. A smaller pelagic trawl or the bottom trawl with floats was used for sampling the 
pelagic fi sh in very shallow waters (depth less than 25 m). Annex li gives a description of the 
instruments and the fishing gear used. All catches were sampled for composition by weight and 
3 
numbers of cach species caught. Spccics identification was based on the FAO Spccics Guides. 
Length frequency distributions, by total fish lcngth in cm, of the selected target species were 
taken in all the stations where they were present. Individual weight measurements wcre laken 
regularly to cstimatc the condition factor in the lcngth-weight relationship: 
_ cond L3 w =--X 
100 
The specific condition factors obtained from the samples and applied for this survcy were: 0.96 
for sardinellas and horse mackerels. 
For the estimation of the biomass of carangids and associated species, an overall average length 
of 23 cm and a condition factor or 0.88 (to ealculate the mean length of thi s lcngth group) were 
applied. 
A ll data on fishing stations and fish length sampling were made available to the participants on 
diskettes. 
The complete records or fishing stations are shown in Annex I. 
The following targct groups were used for Senegal: 
1) sardinellas ( flat sardinella Sardinella maderensis and round sardinella S. au rita), 
2) horse mackerels (Cunene horse mackerel Trachurus trecae, round scad Decapterus 
punctatus, and false scad Decapterus rhonchus), 
3) other pelag ic carangids and associated species (Atlantic humper Chloroscombrus chrysurus, 
A frican lookdown Selene dorsalis, chub mackercl Scomber japonicus, largehead hairtai l, 
Trichiurus lepturus, and bain1cudas Sphyraena spp.), 
4) other demersal species (such as bigeye grunt Brachydeuterus auritus, Sparidae and 
Haemulidae), and 
5) other clupeids such as West A frican ilisha llisha africana. 
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numbers of each species caught. Species identification was based on the FAO Species Guides. 
Length frequency distributions, by total fish length in cm, of the selected target species were 
laken in all the stalions where they were present. individual weighl measuremenls were taken 
regularly to estimale the condition factor in the length-weight relationship: 
_ cond L3 w =--X 
100 
The specific condition factors obtained from the samples and applied for this survey were: 0.96 
for sardinellas and horse mackerels. 
For the estimation of the biomass of carangids and associated species, an overall average length 
of 23 cm and a condition factor of 0.88 (to calculate the mean length of this length group) were 
applied. 
All dala on fishing stations and fish length sampling were made available to the pa1ticipants on 
diskettes. 
The complete records of fishing stations are shown in Annex l. 
The following target groups were used for Senegal : 
l ) sardinellas (flat sardinella Sardinella maderensis and round sardinella S. aurita), 
2) horse rnackerels (Cunene horse mackerel Thrachurus trecae, round scad Decapterus 
pu11ctatus, and false scad Decapterus rhonchus), 
3) other pelagic carangids and associated species (Atlantic bumper Chloroscombrus chrysurus, 
African lookdown Selene dorsalis, chub mackerel Scomber japonicus, largehead hai1tai l , 
1'richiurus lepturus, and barracudas Sphyraena spp.), 
4) olher dernersal species (such as bigeye grunt Brachydeuterus auritus, Sparidae and 
Haemulidae), and 
5) other clupeids such as West African ilisha Jlisha africcma. 
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Acoustic sampling 
A SIMRAD EK500 Echosounder was used with the seltings as shown in Annex Il. The Bergen 
l ntegrator (BEl ) was used for analysis and allocation of the integrated sA - values to the 
individual speci fied target groups by 5 NM intervals. The allocation of values to target groups 
was based on a combination of a visual scrutiny of the behaviour pattern as deduced from echo 
diagrams, the BEI analysis, and the catch compositions. 
In cases where the target category of fish contains more than one species (sardinellas and horse 
mackerels), the mean sA - value allocated to the category is divided between the species in the 
same ratio as their contribution to the mean back scattering strength in the length frequency 
samples. 
The fol lowing target strength (TS) function was applied to convert sA-values (mean integrator 
value for a given species or group of species in a specified area) to number of fish: 
TS = 20 log L - 72 dB 
Which can be converted (see Toresen et al. 1998 for details) to the area form (scattering cross 
sections of acoustic targets): 
CFi = l. 26 • l 06 • L 
where L is total length in l cm length group i and CFi (m.2) is the reciprocal back scattering 
strength, or so-called fi sh conversion factor. In order to spli t and convert the allocated sA -
values (m2/NM2) to fish densities (numbers per length group per NM2), the following formula 
was used: 
where 
p; = density of fish in length group i 
S11 = mean integrator value 
P1 = proportion of fish in length group i 
5 
= the relative back scattering cross section (m2) of the length frequency 
sample of the target species, and 
CJi = reciprocal back scattering cross section (crbs-1) of a fish in length group i. 
The integrator outputs were split in fish groups using a combination of behaviour pallern as 
deduced from echo diagrams, the BEI analysis and catch composition as described below. The 
following groups were used for Senegal: l) sardinellas, 2) horse mackerels, 3) carangids and 
associated species, and 4) demersal fi sh. 
The above equalions show that the conversion from s"-values to number of fi sh is dependent on 
the length composition of the fish. It is therefore impo1tant to get representative length 
distribulions from the stock in the whole distribution area. 
When the size classes (of e.g. young fi sh and older fish) are well mixed, the various length 
distributions can be pooled together with equal impo1tance. Otherwise, when the size classes are 
segregated, the total distribution area has to be post-stratified, according to the length 
distributions, and separate estimates are made for the regions containing fish with equal size. 
For a region representing a distribution of a target-specie, the following basic data are needed 
for the estimation of abundance; l ) the average s"-value for the region, 2) the surface (usually 
square nautical miles, NM\ and 3) a representative length distribution of the fish in the region. 
ff the targeted fish is a mix ture of more than one species, for example sardinellas, a 
representative distribution of the two, within the region, as shown in the trawl catches, are used. 
A length distribution representing the number of the two species for each catch will have to be 
calculated. T hereafter, these distributions have to be normalized to a unit number (usually 100) 
so they are equally weighted. 
A systematic approach to a) divide the s"-value between species in a category of fish (e.g. 
Sardi1tella aurita and S. madere1tsis) and b) produce pooled length distributions of a target 
species for use in the above equation and c) calculate the biomass estimates for a region, is 
obtained through the following procedure: 
• The samples of the species in the category (e.g. sardinellas) are respectively pooled 
together with equal importance (normalized). 
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• The mean back scauering strength (p/sA) of each length frequency distribution of the 
target species is calculated and summed. This is automatically done in the Excel spread-
sheet made available for acoustic abundance estimation onboard RIV "Dr. Fridtjof 
Nansen", provided the data are punched in thi s sheet. 
• The mean sA-value allocated to the category of fish in the region is divided between the 
species in the same ratio as their relative contribution to the mean back scatlering 
strength of the length groups in the sample representing the region (also automatically 
done in the Excel spread-sheet given that the sA - value for the region is punched into 
the sheet). 
• The pooled length distribution is used, together with the mean sA-value, to calculate the 
density (numbers per square NM) by length groups and species, using the above 
formula. The total number by length group in the area is obtained by multiplying each 
number by the area. (This is done in the Excel spread-sheet, given that the area of the 
region is punched into the sheet). 
• The numbers are converted to biomass using the estimated weight at length. (Done in 
the Excel sheel if the condition factor is punched). 
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CHAPTER 2 SURVEY RESUL TS 
2.1 Hydrography 
Figure 2 shows the distribution of temperature, salini ty and oxygen in the two profi les and 
Figure 3 the sea surface temperature at 5 m of depth. 
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The distribution or surface temperature and the profi le The Gambia-West show that there was a 
stable surface layer w ith a temperature of 28-29"C over the whole shelf south of Dakar. No1th of 
Cape Vert there was a trend of decreasing temperature towards the shore, with a decline from 
27"C over the entire shel f just north of Cape Vert to 26"C off St. Louis. 
2.2 The Casamance shelf 
Figures 4, 5 and 6 show the distributions of the main groups of pelagic fish by contoured 
acoustic densities f'or the whole shelf of Senegal and The Gambia. 
Off the Casamance coast, there was a school area of sardinella of medium and high density in 
shallow waters, mostly inside the 25 m depth l ine (Figure 4). The samples from this 
aggregalion were predominantly (88%) Sardinella maderensis. The modal size was 9, 19, 22 
and 29 cm (total length). The size composition is shown in Annex Ill and the stock length 
compositions by numbers and weight in Annex IV. The total biomass of sardinellas in the area 
was estimated at 127 000 tennes (Table L). 
No horse mackerels were found at the Casamance shelf during thi s survey. 
Other pelagic fi sh were found in rather low densities, but over a wider area than the sardinellas, 
see Figure 6. The trawl samples indicated that these consisted of bumper, lookdown, 
barracudas, two-colour jack and hai rtail s, with the bumper as the dominating species. The 
estimated biomass of this group of fish was 44 000 tennes. 
Flat surdinclla 
102 
Table I . Casamance. Biomass estimates o f pelagic lish, I 000 tannes. 
Round surdinella 
25 
Horse mackerels Carungids etc 
44 
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2.3 The Gambian shelf 
The school area of sardinella found off Casamance continued northwards off The Gambia 
(Figure 4). The highest concentrations were recorded as a medium to high density area some 15 
NM off the coast. The samples showed a 68% dominance of flat sardinella (Sardinella 
111adere11sis) with a smaller proportion of round sardinella (S. aurita). The pooled length 
composition of the flat sardinella had modes of 14 and 24 cm, see Annex III. The stock length 
compositions by numbers and weight are shown in Annex IV. 
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Table 2 shows that the biomass estimates of the sardinel las amounted to 172 000 tonnes, of 
which 117 000 tonnes were flat sardinella. 
Horse mackerels were found mostly near the bottom at the edge of the shelf, some 40 NM from 
the coast (Figure 5). However, the densities were very low and the biomass estimated at 7 000 
tonnes only. False scad dominated by 77%. It was predominately large scad of more than 26 
cm that was found. 
Carangids and associated species were found widely distributed over the inner shelf (Figure 6). 
Catches of this group consisted mainly of bumper, African lookdown and barracudas. The 
biomass was estimated at 140 000 tonnes. 
Table 2. The Gambia. Biomass estimates of pelugic fish, I 000 tonnes. 
Flat sardinclla 
117 
Round sardinella 
55 
2.4 The Gambian border - Cape Vert 
Horse mackerels 
7 
Curangids etc. 
38 
Sardinellas were distributed from the outlet of the Saloum River to Dakar (Figure 4). The 
greatest densities were found some l 5 NM south of Dakar. Table 3 shows the biomass estimates 
ror the two sardinella species that summed up to 82 000 tonnes. Round sardinella dominated the 
estimatcd biomass in the area by 57%. 
Pooled length compositions or samples showed that the flat sardinella had a modal length of 24 
cm while the round sardinella had modal lengths of 12 and 19 cm, see Annex III. Stock size 
compositions by numbers and weight are shown in Annex IV. 
The horse mackerels in thi s area were distribution in two main areas, one some 30 NM west of 
the outlet of the Saloum River and the other south of Cap Vert (Figure 5). The total biomass 
was estimated at some 61 000 tonnes of which 59% were scad (Decapterus sp.). The modal 
lcngth of the scad in thi s area was 29 cm. 
A lso here, the carangids and associated pelagic fish, were distributed over most of the area with 
the highest concentrations between the Saloum River and Dakar, see Figure 5. Again , bumper 
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was caught in most of the trawl samples. The biomass of the carangids and associated pelagic 
fish wus estimated at about 55 000 tonnes (Table 3). 
Tublc 3. The Gumbiu border to Cape Vert. Biomass estimates of pelugic fish, I 000 tannes. 
Flat sardinella 
35 
2.5 Cape Vert - St. Louis 
Round sardinella 
47 
I forse mackerels 
61 
Carungids etc. 
55 
Sardinella were distributed inshore all along the coast between Cape Vert and St. Louis (Figure 
4). The two species had wide length distributions and the modal lengths of flat sardinella were 
10, 14, 27 and 31 cm whi le the round surdinella had modal lengths of 11, 19, 22 and 27 cm. The 
flat sardinella dominated the total biomass estimate of 30 000 tonnes by 57 %. 
Horse mackerel were found at low densities, near bottom, at the edge of the shelf, in an area 
extending from about 50 NM north of Dakar to St. L ouis (Figure 5). The total biomass was 
estimated at 7 000 tonnes, and the catches show that only Cunene horse mackerel were found. 
The modal length was 22 cm. 
Carangids and associated pelagic fish were mainly found over the entire shelf, in a !arger area, 
extcnding from about LO NM north of Cayar to St Louis. A smaller aggregation was found off 
Cayar (Figure 6). The catches consisted also here of bumper, African lookdown and hairtails. 
The biomass estimate was 57 000 tonnes. 
Table 4. Cape Verte to St. Louis. Biomuss estimates of pelugic tish, J 000 tonnes. 
Flat sardinclla 
17 
Round sardinella 
13 
Horse muckerels 
7 
Carungids etc. 
17 
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CHAPTER3 OVERVIEW AND SUMMARY OF RESULTS 
The survey was conducted successfully in the period June 28 to July 8 with a course track of 
about I 500 NM and 25 fi shing stations. 
The hydrographical data showed a stable surface layer for the whole shelf in the south, bul with 
declining surface temperatures towards the coast from about Dakar northwards. 
Pelagic lish 
Sardinel las were found in three main areas; one off Casamance and The Gambia, another from 
Saloum River to Dakar, and the third between Cap vert and St Louis (Figure 4). High densilies 
were found off' Casamance and the Gambia and south of Dakar. Flat sardinella dominated in all 
areas, except south of Dakar. 
Horse mackerels were also found in three main areas; one off The Gambia and Shaloum River, 
another south of cap vert and the third along the outer shelf south of St. Louis.(Figure 5). 
South of Cape Vert, the carangids and associated species were distributed over most of the shelf 
at rathcr low densities (Figure 5). The catches of this group consisted of bumper, baITacudas and 
hairtail s. North of Cap Vert, the carangids were distributed over the shelf in the no1thernmost 
part of the region. 
An ovcrview of the acoustic estimates of biomass of the main groups of pelagic fish is shown in 
T able 5. The total biomass of sardinellas was thus 270 000 tannes, horse mackerels - 51 000 
ton nes and of carangids and associated species - 489 000 tannes. 
Tablc 5. Summary of biomuss estimales of pelagic ('ish, Senegal and The Gambia. I 000 ton nes. 
r ial sardinellu Round surdinella Horse mackerels Carungids etc. 
St. Louis-Cape Yerl 17 13 7 17 
Cape Yen-Gambia 35 47 61 55 
Gumbia 11 7 55 7 38 
Casamance 102 25 44 
Total 27 1 140 75 154 
Table 6 lists biomass estimates of sardinellas and carangids (including the horse mackerels) 
and associated species from the 'Dr. Fridtjof Nansen' surveys of th is shel f region. Large-scale 
latitudinal movements of pelagic fi sh between West Sahara and Guinea Bissau are well 
known, and in the summer the sardinellas should be concentrated in Senegal for spawning. 
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However, acoustic surveys have not been carried out in July, in Senegal, befare, and it is 
therefore not possible to compare these resulls with a " normal" situation. Compared with the 
April-May and September surveys in 198 1 and February-March survey in 1982, the estimate 
of 411 000 tonnes of sardinellas from the current survey is higher. The carangid estimate of 
229 000 tannes is significantly lower than the Apri l-May estimate in 1981, but higher than 
that of February-Match in 1982. 
Relerences 
Tublc 6. Biomuss cstimutes from previous 'Dr Fridtjof Nansen' surveys of 
the Senegal-The Gambia shelf. I 000 tonnes. 
Survey: Sardinellas Carangids etc."' 
AprMay-8 1 2 10 570 
Sept -8 1 360 
"'"' 
FebMar-82 40 90 
NovDec-86 330 170 
FebMar-92 I 530 690 
NovDec-95 760 220 
NovDcc-96 23 1 526 
NovDec-97 295 254 
NovDec-98 388 344 
NovDec-99 1 385 467 
NovDec-00 270 489 
JunJul-0 1 4 11 229 
"' Horse rnackerels and other carangids 
"'"' Not avai luble 
Toresen, R. , Gjøsæter, H., and Barros, P. 1998. The acoustic method as used in the abundance 
estimation of capelin (Mallotus villosus MUiier) and herring (Clupea harengus Linne) in 
the Barents Sea. Fisheries Research 34 (1998) 27-37. 
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560 . 40 6300 80 . 59 
?3 . 80 744 10 . 61 201 
20 . J(i 120 2.90 2493 
JJ .eo 66 1.go 202 
J J. ~ 5 69 J.(j6 
JO , 80 96 J.!>!> 
3 . 00 G72 0 . 43 
J. l!I 9 0 J9 
0 . 24 O• 0 .Ol 
O. ll 60 0 . 02 
0 . .12 Jl 0 02 
Tohl ~ ~ 
OH . f"RJDTJOF NANCCN PROJl:x:T tWl PHOJIJC'I' DTATJON 1H44 
DA'Jlls l / '1/0.l Cf!1'.R TYVC1 VT No 1l 1'091TI ON1 La l ti lll!> 
1 t11rl 11 t o p d111 I' li On 
THIC 121 114125 23 132 143 u (min) 
LOG I UH . 78 6936 . 12 .l . JO 
rnEll'J' ll l JO JO 
UDfl)']'ll 1 39 4 1 
Towi n9 di ri 27011 Wi I" Oll l 1 
SOr lttd 1 70 Kg 
Ol>l:X:lED 
Oe J·dj nal)" JMderen• i 1 
nordJ nei h •urJ l• 
Delen• dor•ali1 
C1u anx ory•o• 
Chl oroacornbn1• c h ry1ur u1 
Ophy nen• 9u•ch4i noho 
PotMduya incJ 1u1 
r:uoi no at omu• iMl • nOJll eru• 
Trachutua lr•C•e 
nrøchydeultu·u· ft\11 llu• 
TolAl caloll 1 
r..on~ w 17.lO 
ilUl'!>OH Codø I l 
A.r•• code 1 ~ 
CeArCond , code 1 
V•lidi l y code 1 
J!JO • S1>eed 1 40 kn • .10 
28l . 516 CA'1Cll/ll OUH t 
CA1'C:ll/110Utl ' or TOT . c 
weJghl nulllbera 
608 . 00 5581 
2)4 . 00 39)3 
30 . 00 240 
JO . l? 6 .1 
17 . 3) ))3 
10 l3 27 
4 .eo 11 
1."ll JJ 
l . 47 14 7 
l. ]3 Jl 
6 4 . 69 
l 4 . 90 
3 . 28 
l . 21 
J.1)4 
J.08 
0 . 5.l 
0 . 18 
O. H 
0 . 14 
939 . 0 7 
GAMP 
TO lal -----rn-iG 100 , 00 
PllOJDCT1WJ PROJl~T OTl\TlON 1U4 5 Dit . Pitl DTJOr NANflCN 
DMlJ 1 l/ '1/0l CeAlt TYPC1 l'T Ho17 PO:JlTJON 1 J.A.\ ti 1334 
1 lt1 rl 
T l tle 101 1521 0 
LOC 169!>1 . 52 
ft top d11u1lio n 
02122 157 )0 ( Min) 
69S!l> . 29 .l.'15 
PIH~\lTll 1 5 
UDtlttll 1 J9 
Toving dir1 
Oorted 1 58 Kg 
Ol>CC J CO 
r'lll\tl\A]OH r h1briatt11 
nrachydeultff\11 nuri tua 
TrJcliiun.11 hpluruø 
RAJ·dtnalh Nd!!rt1n1h 
OlJOnwti l ttUI fJet.o h 
Jlhh• Atricana 
~ 
20 
UOe Wi ro oul 1 
Total c• t o h 1 
Chloro•corrbn11 chry1u..-ua 
IJordinel h au1 i ta 
9eoph o U tctn•lJ• hier redda 
l'enA t'lU• nolia ) ia 
Gftleoide• dec•doaty1u• 
fl• lcrne donialh 
r.:nuraulh t1ncu•i colu• 
Doc" pl.en.in J honchuø 
C R A 11 D 
r.on9 w 1656 
Pur1>0•e code 1 J 
Are• code 1 5 
Ge•• Cond . codt": 1 
Va1idily codo1 
150 • Gpeed 1 J5 kn • JO 
:Ill. 24 Cfl'l 'CH/llOUH I 
CATCll/ llOUU \ OF' TOT . C 
weJght nulnl>f!r• 
184 . 00 J 120 60 . 01 
96 . 00 l 104 20 . 56 
20 . U 
" 
• 42 
10 . 40 ))6 4 . 39 
]4 . 4(1 16 3 . JC 
ll . .16 ~12 l . 61 
9 . 60 680 l . 06 
3' ''6 24 0 , 6 1 
l . 26 232 o. ·10 
0.116 104 0 . H 
0 . 40 •o 0 . 09 
0 . 32 ø 0 . 0 7 
o . 24 n 0 . 0~ 
o. 16 ø O. Ol 
0 . 00 0 0 . 02 
tll\HP 
207 
206 
'l'Ol•l ~ JOo.Oo 
nu f'RIOTJOr NANCCH PRo..Jcx:T tW3 llROJt::CT GTATJ 0Nd 446 
OA'rlJ l 'J/ 7/0J GEAI\ 'l'YPrJ1 ,.,. Uo17 JlOOITJON1J,ftl ti 132!1 
alarl •to11 du.1 fil fon 
THm 10J1'Jl100 031:.7122 30 (•ln) 
l.OC 169{i3 . 47 {i96~ . J8 1 .69 
ru1;vT11 1 ~ 5 
ODCPTll 1 111 U 
TowJ nu di a 1 270" Wl.ra o ut 1 
801 t"d 1 7J Kg 
a11oc11::a 
111AOhydeulr 1 U ll flUI J t Ull 
Btudtnelh l'Mdeien•h 
ElhmAloaa lttN>rhlo 
Clllo101codn ua chi yau1·ua 
Jlhh111 atrtc;nun 
Pomadl'l•Y• jub~l int 
Tricht urua hplu1 u• 
Tot•l catch1 
Gcph offJoinnlia hici røddn 
Caleotdca d"cod.-otylua 
Alt!clia alex•nda 1 nu• 
r.norAuli a enoJo.Jcolu• 
llcn••u• nol i elta 
J)ena~u• >tet athurua 
OeCft J)t erua t honcho• 
Decaple1 ua 1 honch\1• 
Pa~udolol J lhua elongalua 
Oa rdtnnll• au1 ila 
Total 
11u1 poaeo cod~1 
All'.'IA codl'I I 
CoaJ cond, codø 1 
V11lidily cod~ I 
J~O m Cf\t"l'.'ld1 3 4 
1..on9 W H.157 
Cl\TCll/llOUK I 4 l!L 90 
CATCll/llOUll 
Wf'li9hl nud>eJ • 
l l4 ':10 494 l 
54 . JO ~U 
46 90 246 
44 . 94 606 
42 .70 J ll4 
1'90 l4 
6 .02 42 
3 .oe J54 
J. 4l Jl90 
0 98 8 
0.84 266 
0 . 70 04 
0 62 70 
0.56 22 
0 . 5G n 
0 48 J I 'J 
0 48 8 
4 26 . 40 
\ or TOT . c 
50 .l9 
12 . 70 
11.01 
JO .55 
JO .03 
l.85 
1.U 
o. 7l 
0.33 
0. )3 
0 .20 
O.IG 
O.J5 
O.Jl 
o.u 
0.11 
0 . 11 
100 . JJ 
G/\tW 
on. t'Hl DTJOP N/\NOt:N 
DATE1 2/ 7/01 
Pl\OJUC'J'1W) 
CCAM TYPC1 PT No 16 
rnoJr.::c<r UTM'JONtl447 
PODJTJON1l..at N 132!1 
nlAJ"l •lop du1alion 
'J'ltm 10G 1l2122 06 141121 JJ (min) 
LOO 16983 li 6985 09 J 1'1 
P'DCM'll1 JO JO 
DOEVTll 1 :,iø 67 
TowJng dt r 1 2"/0n wtra ou t 1 
oorted 1 J Kg 
l:Cherusia nøuca•lc• 
Tr•cht notua ovAtua 
Gelnn• (lonaJJa 
Pur1H>1U'l codø 1 
A.1 e• COdt." I 
Cea r cond . codf'l 1 
validtly codcn 
170 m Opet'.'d1 34 
Long w l 7J7 
0 . 70 CATCll/llOUR 1 J. !>l 
CATCll/JtOUR 
"'•lghl 1111ml~1. 
O . ll9 l 
0 60 2 
0 . 02 2 
J.~1 
\ Ot' TOT. C 
!18 .94 
)f. 74 
l.32 
100.00 
DR P'IU l>TJOf' NAN!Jl:H 
DATC1 2/ 7/01 
PHOJt::CT1W3 l'ROJ l::cT OTATlON1 H 4U 
GCAR TYl•r.:1 PT Ho17 POO JTION1La l N Jlll 
alAY I 
TJHC alJ 1271 0"1 
atop duution Long w l10J 
LOC 110S2. 94 
rlJF.:PTll i lO 
llDl:JPTlli lU 
1410~ 12 4 31 (min> 1>u1po1e cod111 
10S!t ll 2.16 Mo• codti 
' Cearcond, code 1 
VAJidJty COdtt1 
Towiou dJr1 
JO 
J8 
l64ø Whe oul1 170 m Bpeed1 34 kn • JO 
oorLed1 109 Kg Tol11J CALOh t 109' 12 CATCll/llOUM 1 172. 29 
Gardh1ftll• SMderenah 
GAl'dinell11 AUrllø 
Chlo1 o•comb1 u a c l1 ry•un1 a 
Ocolllbttromcu U• trJ lot 
Dtlo• p terua rhonchu• 
Ari ua heudolot1 
Dphyt•ena 9oacha11cho 
PoMd••Y• perot.li 
Delene dor1•li• 
CA'J'Cll/llOUR 
"'"'VIit nulllbarø 
90 . 6) 174 
47 .05 379 
16 . U 256 
12 . JG 
2.68 
l.97 
l.ll 
0 . 43 
0 16 
l1l. 30 
\ O•'TOT,C 
5l.60 
27. li 
9. 35 
7 . 06 
1.56 
l.H 
0 .64 
0 .25 
0.09 
JOo":OO 
2501 
2500 
OK, PRJ D'l'JOF HANDEN 
OATC1 2/ 7/01 
PROJ l~CT1WJ llfl OJECT DTA'J'lON11449 
CCAM TYl1 C1 l'T 11016 ll()GJTJON1L.Al N 12~4 
al.Art aLop dur•lion 
•r11m 12J 110 130 21149128 31 (mln) 
LOG 17 1:27 73 7129 38 J Gl 
P'Dt~PTll1 lO 
UDEPTll1 46 
10 
4? 
TowJn9 dh'1 2'10e Wlu Oul1 
Oorlad I 20 KQ 
llPECJCD 
Chloro •cori>n11 ch.-y•urua 
Dec•pte.-ua r honchu• 
C•r11nx cry•o• 
011rdln•ll n 111u1 JlA 
Sphy1 •enn gu1tc hencho 
Tuchinotu1 ov111tu11 
Vo11irdin•lln. madcren•h 
Gelene dou•lh 
f'laluhrh petJmba 
11Agel1ull bolloLt ,iJ 
Todørodc• Hgi lletua 
P•eudupeneua pa •yenaia 
TOl ft I c•lc h t 
LOOQ W 172~ 
11u1 ro•e cod"' 1 
Anut codti 1 4 
Cf:ta rCond code 1 
ValJdlty eoda 1 
l?O m Upecd1 31 kn • lO 
27' 5 1 CllTCll/llOUR 1 
Clt.TCll/ llOUR 
\IOJghl llUft\bC'll I 
24 . 40 147 
11 48 3!>6 
ti . 55 
4 . 94 !)(i 
J 94 2 
l . 84 4 
J . 39 23 
0 . 40 4 
0 1 0 2 
0 . 04 2 
O.Ol 43 
0 Ol l 
!Il . 20 
\ OP TOT. C 
4 !1 . 9 5 
17 . 79 
16.0~ 
9, 'J'I 
l .64 
J.45 
l. 61 
0 .90 
0.19 
0.08 
o. 04 
0 .04 
JOO.OJ 
!>3 . 28 
2!>0 4 
2~03 
Oil . !~Ill l)TJOr N/\tlGCN 
DATC1 2/ 1/0l 
PHOJ1~CT 1 WJ llHOJECT S1'ATJ ON1 l4.!JO 
VEAR TYlllJ I PT NO 1 7 POSJTJON11.Al N l'J5{j 
•l11t\. 
TJHIJ 123130 139 
LOO 17 143 9!> 
li>t:PTll1 JO 
DDEl'Tll1 JJ 
alop dunt Jon 
23159124 29 (mi n) 
714~.47 1 .50 
JO 
,. 
Towing di1' 1 llOe Wire OU\.I 
Gorted t 8 ~o Tol11) C•lCht 
GPCCH~O 
øu dinell11 1naderon•i• 
scomberolMOt"U• Ldlo1 
øordi nel 111 irnrJ t a 
Al iua heudal oli 
iilphyraenA QU4110hAnCho 
l>ec•pLerue rhonchu1 
Ku9JJ capur1 U 
llem.inmphua bra ai l J tinaJ • 
Oepia officin•l S. hJerr•dd• 
Lon9 H 1113 
Purpoae codot 
Mco codc 1 4 
Ge•rCond codo1 
Vftlidf Ly Cod• 1 
170 m Opecd1 32 kn•J O 
8 . 06 CA'J'Cll/HOUR1 
CATCll/llOUR ' or TOT. c 
weighl null'beta 
!J .57 lU l 33. 39 
3.64 2 21 . 8 2 
2 . 86 31 )1,J!> 
l. 70 2 JO. l9 
J . 37 l O. ll 
0.83 Gl 4 . 98 
0 . 33 l J. 98 
0 li 2 1. fi6 
0 08 37 0.40 
16 . 68 
OAHP 
2505 
Total ~ Ji)O,OG 
DA, fRIDTJOP NAN!lt:N 
DATE1 l/ 1 /0 I 
llH.OJECT t WJ 11ROJIXT ØTATJON1 145J 
GIJA.R 1'YJlCt IJT tlor? l'OD1T JON1 l4!1l N l2!i2 
•\.tU'l 
TUIC 1011311!>1 
LOO 17J51L66 
•t.011 du1 ftllon 
Ol10112G 36 (rtin) 
7160. 4 2 l.7!.I 
rnr.111•111 J!> 
IJOCP1'111 J9 
JO 
J U 
Towtn9 di 1 : 19 !Jn HJt o out 1 
llo1 tet11 J J 1 Kg 
VPDCll!f:l 
lh a c hydeul•n ua 11urJ tun 
tlMdi nell" 1Mdc1cnah 
A1Ju• hrudelolJ 
l>ONduy• jubciJJnt 
Chl,ot oacold>rua oh• yau1 u• 
C11)eoideø d acad11clyl ua 
Dnt1uu1e afdcana 
Ht1aUlu1 MU • Ulu• 
OcornlJtu omo1·u• tri t 01 
J;l op• lacel'l 11i 
'J'ot nl en t oh 1 
Gtq>h ofl1.cin•l1• llhineddo 
Cy noglo11ua acmcgalena J • 
o.u·dtneUa Auril• 
Aloolh •loxandrinu• 
r.uoJ no•ton11.1• Mlano pt rrua 
Uphynon11 9u11ichftncho 
Lagoceph•lu• l•goce1>halua 
l••oel h 11 bell ou u 
J ] hhn 11i fr i c11n11 
Pen•eua kcrat.hu1•u• 
l'e1\aru• not hl h 
Arno9lo11u• ap . 
COOIJDlt.ll 
Jlui poae code 1 J 
Alt'IA cod" r 4 
Cen1 Cond. codø 1 
VnJJdJt.y codu1 
110 "' apeedt JO kn • JO 
l .OllfJ w J70) 
l!HI . 54 CM'Cll/llOUM1 659 . 2) 
Cll'J'C ll/llOUlt ' or TOT. c 
weJ9hl nulnlJe1·a 
l!>l . 80 13013 
130, lO 970 
72 .00 )6 '/ 
50 10 ua 
50 . J O 6 42 
46 .!10 'J. 41 0 
lG.lO GO 
20 . 70 )0 
J1. 40 12 
lS . 60 n 
J5 60 lOl 
14 ')) ) 
ll . 9) l 7 
9 . 4 2 " 
9.)0 192 
"I, 00 JO 
4 .50 " 
2 Jl 293 
2 . 03 48 
] . 92 J]) 
0 72 270 
0 .67 JO 
0 . 4 l 7 
)3.03 
l9 . 75 
JO . IJ2 
7 .69 
"l.60 
·1. 05 
3.9G 
3. 14 
2.64 
2.37 
2 . 37 
2.17 
J.Ol 
I 4 3 
l.4J 
J. lll 
O.G6 
0,35 
0. 31 
o. 'J.9 
O.ll 
0 .10 
O.OG 
l506 
Total ~ J00 . 4 2 
DIL rRJDTJOP NAUDCN PROJl::cT1Wl l>ROJVCT BTATJ0Nd 4!i2 
Dl\Tll1 3/ ?/OJ CDllM 'l'Yl'fl t 111' No 17 POOJTJON1Utl N 1245 
1 lorl aLOll du ut.ion 
TJHll 1031061 2t 03 128 1)J 22 (min) 
1.0C 17168 .23 7l69.J7 J.00 
f'Ul.!PTll t JO lO 
bDCPTll 1 19 U 
TOwJ 119 dJ 1 1 270n Wba out 1 
Dort.ed I SO KfJ Total catch1 
ON:X:Jl:1U 
Orac hydeuLt1ru1 11urJ Lua 
o.udinell ft JMd«u:enah 
Ariua hudaloli 
t lhh11 dric•n• 
HUOl•lUI mu • l tilu• 
Oatdinella autila 
CaleoJdta dec•d•cl ylu• 
r:ucino• l omu• ll'lft)anop le r u• 
mop• hcert.11 
Po1Mduy11 jubel J nJ 
Ch lor o1combrua chry•uru• 
[1phynen11 9u11 chancho 
TrJchiurna hpluru• 
Penaeu• ker11thu1 u• 
JJagellu1 bellottJ i 
oe1,J• officinaJi1 hJerudd• 
oco.t~rOlnOru• lrito•· 
Lonc;r w 1700 
i>ur poae code 1 l 
llt"t!fli cod" I 4 
ceru·cond . cod111 
VAUdHy code1 
170 M Sp«!ftd1 35 kn • JO 
2G2. 22 Cl\TCll/llOUR I 
CA'l'Cll/llOUlt \ OPTOT . C 
we19hl nuri>cr1 
287 .8J 401' 40 .24 
194 . 54 1756 l7 .lO 
57 . 68 159 0 .01 
44 . 81 810 6 . 27 
24 , 44 Gl J . 4 2 
14 , OG 105 2.08 
)) , 99 14411 l 96 
J2 , J6 IGJ J , 70 
)J , 4 3 ,, 1.60 
li 18 l5 J.5{j 
9.08 n• J , 27 
8 .~9 38 J..20 
7. 36 147 l.03 
5 . 89 29~ 0 82 
5 . 40 736 o. 76 
3 . 57 14 0. 50 
l.45 14 0 . 34 
715 . 15 
0"111• 
2507 
To\.al ~ 100.02 
l>M , l''ltl O'l'.)Of' tlAN&EN 
DA'rl.:1 3/ 7/01 
PROJCCT 1W) PHOJIXT GTATJONtl45l 
Gl.!Alt 'J'Y l>tJ1 wr No17 PODlTlON1Lal N J227 
alarl atop durat.Jon 
TlH!: llO I 00 I 30 
LOG I 7l5l. 9(1 
l114llll 37 (m..tn) 
"141!14 ' uu 1.92 
PDEll'J'll 1 JO lO 
UDEPT111 19 19 
':l'owJ nu dh 1 J60n Wire out 1 
8or led 1 
Ol'r.:cJCO 
llpl1y r• e11t1 guacho ncho 
Chloroacombru• ch• yau1 u• 
Orochydeuterua •uri l.u• 
mopa llcert«t 
IJ•rdinello 1Md~ren•h 
Alecth ale:undrJnu• 
Ocolftbe l:'omoru1 lrJlor 
Ill i ua heudnloli 
Ariua p11kH 
Caleoid'• dacadec tylu• 
Trich Juru11 lepLuru• 
SArdl neJlo 111uri t• 
Al Jua hti•CUl•lu• 
Total 
Long w 1712 
Purpoae code 1 J 
A1e• code 1 4 
Of"' • 1·cond , Cl'Odo 1 
validity cod•1 
110 m !lpeed1 30 kn • 10 
lH . 42 CATCll/llOUR 1 307. J1 
CATCll/llOUil \ OF' TOT, C OAJHI 
wtiight nu....t>4!ra 
J03, 70 l:OJ J l. '19 
8"1.l l 4 714 20 . l9 
32 ll 4 59 J0 . 4 ~ 
3J . 02 8 JO . J O 
19.49 J9l 6.J:. 2508 
9 71 lS J.16 
8 .9 4 ll l . 91 
5.04 5 l.'4 
379 5 1 . 23 
l 61 8 0.52 
1 . 4 3 5 0.47 
1.3 5 16 0. 44 
0 23 s 0 . 07 
Dit ' PIU DTJOP ti1t.tm1m 
Olt.Tt:t J/ 'J/01 
PHOJCCT 1W3 11110JCCT LITATlOU1 14 54 
Cr:AR TYPt.: 1 fiT N0 1 I POfJlTlON1LAl H 1215 
•l•rl 
TJtn: 1l71ll1l7 
LOG 1730G.99 
•lop dunt ion 
J71 40 106 2ti (min) 
'1)00 . 80 l.81 
PDt.:PTll1 40 
DDCP'rll 1 64 
'l'owJug dit 1 
llO• led I 48 Ku 
U•rdi nallo IM(hll cn•h 
O•rdincll• •u• il• 
fiArd11 HtdA 
Uphyne11ø guøohnncho 
Cut.hynnua all tillentu• 
Aløcti • • ll!'!xandr.I nua 
TJ echi no toa ovn l 1.111 
C•r•nx cryaoa 
ReMOr• remor11 
ToUl 
4 0 
G4 
lOOn Wirt'l ou t 1 
Total catch1 
Purpoae code 1 
M 'r" codo 1 
Gr• t Cond . codo 1 
Validily codc 1 
170 11' !l1:1eed1 4 0 
LOn9 W 171 S 
20? Jl CATCll/llOUlt 1 4 78 4l 
CATCH/llOUK 
wcJghl nuri>era 
261 .oo (i]b5 
148 .62 1'1J2 
J7 '70 9 
J 7 ,!)4 l!J 
(I. "I l ll 
2 til 5 
l 7.!J 5 
J . 50 2 
0 .69 ' 
478 , 4 l 
\ Of' TOT. C 
58. 75 
3J .07 
J. 70 
3 . 67 
l. 4 0 
0 •• 
0 . 37 
0.31 
0 . 14 
JOo":OO 
GAltJI 
2~10 
2509 
OM . PRIM'JOP NANSEN 
l)A'J'E t 3/ 7/0J 
PROJ CCT1WJ l'ROJECT STATlON1H~:. 
Cl!/\lt TYllt:!1 PT NO 17 POO.fTION1L11l N llJ5 
• l•f'1 
TIHt; iJ91lJ100 
1,00 1732G"U 
• l Oll du1"t Sou 
!9154 153 ll (min) 
7327 58 l , H 
n>CP'fl l 1 10 
DDCPTll1 J9 
Towing dit 1 
Bo1lt'd 1 270 K9 
QPEClEØ 
JlhhA AfJJ CftllA 
01 echyd~ultB u• 11u1 i tuø 
T1 ichiua u• )rplu1 un 
JO 
2J 
2b!iln W! 1 c out 1 
TOlAJ CAlCh 1 
Chlo 1 oacontu u• ch1 v•u• u• 
Mll•lelu• lllU•lalu• 
A.riu• heuc.leloli 
Clro1Mtau1 J htol• 
Oph yrna :i.yoatrno 
CalcoJdf"• dt!c•dec l ylua 
Scomber on.oru• tri tor 
Ophyr11eno uu11choncho 
ClOlll hca1 l11 
Hf!•it'11 1·1111n>e hicolo1 
HugJl •P. 
Pcnlenemoø quinqu111 Jua 
TOLA) 
1.onu w 1101 
Pu1·1>0•a code 1 
Al ctA cod• I 4 
COA l Coml . coda I 
v")Jdhy codr1 
170 m l'.l JleOd1 JO kn•lO 
lll . 64 CA'J'Clt/llOUH 1 
CATCll/llOUll \ or TOT ' c 
W(liglal nun1bf.!I • 
104."3 1978 a . n 
90 .73 l!>lll 27. 50 
!)~ 64 B>J 15 50 
32 . 18 ,,, 8 . 96 
29 . 73 33 0. 20 
Jl .52 2> J.O 
6 33 
" 
l. 76 
4 . OJ 0 1. 12 
3 27 Il o. 9J 
3 l4 0 87 
J .11 > 0. 87 
2.32 , 0. 65 
, JØ Il 0 , Gl 
0 . 60 3 o. J1 
0 . 55 J] O. J S 
3$9 . 04 100.0l 
3~9 02 
Oii.iii' 
Annex Il Instruments and fishing gear used 
The Simrad EK-500, 38kHz echo scientific sounder was used during the survey for fi sh 
abundance estimation. The Bergen Echo lntegrator system (BEi) logging the echogram raw 
data from the sounder, was used to scrutini ze the acoustic records, and to allocate integrator 
data to fi sh spec ies. All raw data was stored to tape, and a backup o f the database o f 
scrutinizcd data, stored. The detai ls of the seltings of the 38kHz where as follows: 
Transccivcr-1 mcnu 
Display mcnu 
Printer- mcnu 
Bottom dctcction mcnu 
Transducer depth 
Absorbtion coeff. 
Pulse length 
Bandwidth 
Max power 
2-way beam angle 
SY transducer gain 
TS transducer gain 
Ang le sensitivity 
3 dB beamwidth 
Alongship offset 
Athwardsh ip o ffset 
Echogram 
Bottom range 
Bottom range start 
TYG 
Sv colour min 
TS Colour minimum 
Range 
TYG 
Sv colour min 
Minimum level 
5.5-7.5m 
10 dB/km 
medium ( I ms) 
wide 
2000 Watt 
-2 1.0 dB 
27.45 dB 
27.65 dB 
2 1.9 
6.8° 
-0.03° 
0.06° 
IOm 
IOm 
20 log R 
-67 dB 
-60 dB 
0 - 50 or 0 - I 00 m and I 00 - 350m 
20 log R 
-63 dB 
-40 dB 
A cali bration experiment using a standard copper sphere, performed off Langstrand, Walvis Bay 
19 Apri l 200 I gave the following results: 
Fishing gear 
Sv Transducer ga in 27.37 dB 
Ts Transducer gain 27.49 dB 
0 
The vessel has two different sizecl "Akrahamn" pe lagic trawls and one "Gisund super" 
bottom trawl. For a ll trawls, the Tyborøn, 7.8m2 ( 1670 kg) trawl doors were used. Complete 
drawings o f the trawls used are includecl . 
Annex Ill Pooled length distribution by species and regions 
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Annex Ill continued 
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Annex IV Stock length distribution by numbers and weight 
Sardinella aurita 
N (millions Biomass (tonnes) 
Length St. Louis- Cape Vert- Gambia Casa- TOTAL St. Louis- Cape Vert- Gambia Casa- TOTAL 
cm Cape Vert Gambia mance Cape Vert Gambia mance 
5 
6 
7 
8 
9 4 563 4 563 38 38 
10 1 147 16 432 17 579 13 1 8~ 195 
11 4 500 1 760 6 261 66 26 91 
12 3 440 9 305 4 563 17 308 64 174 86 325 
13 2 697 2 697 64 64 
14 1 214 7 055 8 269 36 20€ 242 
15 421 8 815 9 236 15 315 330 
16 15 089 15 089 651 651 
17 5 736 58 064 21 317 85 118 295 2 987 1 097 4 379 
18 14 640 116 148 51 265 182 053 890 7 060 3 116 11 066 
19 22 820 134 307 31 245 18 253 206 624 1 624 9 56C 2 224 1 299 14 708 
20 10 270 127 623 73 241 72 987 284 120 849 10 55E 6 057 6 036 23 498 
21 19 207 79 953 83 376 96 725 279 260 1 832 7 628 7 955 9 228 26 644 
22 32 689 47 995 132 770 46 542 259 996 3 575 5 248 14 518 5 089 28 431 
23 12 737 7 941 42 430 23 283 86 391 1 587 989 5 286 2 901 10 763 
24 3 396 449 34 352 38 198 479 63 4 850 5 393 
25 628 1 396 16 099 18 124 100 222 2 563 2 885 
26 628 3 691 18 877 23 196 11 2 659 3 372 4 144 
27 1 728 8 390 10 118 34E 1 675 2 020 
28 1 257 449 2 097 3 804 279 100 466 845 
29 471 1 049 1 520 11€ 258 375 
30 314 1 049 1 363 86 286 371 
31 314 314 94 94 
32 3 107 3 107 1 024 1 024 
33 
34 3 319 3 31 9 1 308 1 308 
35 
TOTAL 140 256 623 147 530 001 274 221 1 567 62E 12 522 47 470 551 55 24 737 139 884 
Annex IV Continued 
Sardinella maderensis 
N (millions) Biomass (tonnes) 
Length St. Louis- Cape Vert- Gambia Casa- TOTAL St. Louis- Cape Vert- Gambia Casa- TOTAL 
cm Cape Vert Gambia mance Cape Vert Gambia mance 
5 
6 
7 
8 76 983 76 983 454 454 
9 64152 64 152 528 528 
10 2 379 7 823 7 698 17 900 26 87 8€ 199 
11 1 321 15 645 16 967 19 228 248 
12 793 15 645 16 438 15 293 308 
13 1 850 45 043 46 893 44 1 064 1 108 
14 2 379 52 86€ 55 245 70 1 547 1 617 
15 1 057 49 483 50 540 38 1 76S 1 807 
16 793 16 702 17 495 34 720 754 
17 529 26 OH: 17 649 44 193 27 1 338 908 2 274 
18 264 47 873 75 488 123 625 16 2 910 4 588 7 514 
19 3 217 49 79€ 147 781 200 794 229 3 545 10 51 9 14 293 
20 264 4 847 50 88€ 138 719 194 717 2~ 401 4 209 11 473 16 104 
21 7 711 66 859 92 563 167 133 736 6 379 8 831 15 946 
22 209 969 165 18€ 121 748 288 11 2 23 1 OE 18 063 13 313 31 505 
23 83€ 46 885 130 713 103 366 281 800 104 5 841 16 285 12 878 35 10S 
24 3 552 82 225 208 353 100 464 394 594 501 11 60E 29 415 14 183 55 708 
25 4 919 22 209 97 431 75 658 200 217 782 3 535 15 509 12 043 31 871 
26 7 749 34 062 34 64€ 30 112 106 57C 1 38<1 6 085 6 190 5 380 19 03S 
27 10 370 4 18€ 19 929 6 742 41 227 2 07C 83€ 3 979 1 346 8 231 
28 4 083 2 247 10 617 1 234 18 181 907 49S 2 359 274 4 04C 
29 8 699 6 742 4 563 12 249 32 253 2 144 1 662 1 125 3 01 9 7 949 
30 5 242 5 15€ 2 566 12 964 1 428 1 404 699 3 531 
31 8 813 8 813 2 644 2 644 
32 6 818 2 247 5 508 14 573 2 247 741 1 815 4 803 
33 4 197 4 197 1 515 1 515 
34 2 247 2 247 886 88€ 
35 1 994 1 994 857 857 
TOTAL 79 109 224 952 1 116 076 1 080 679 2 500 816 16 91 9 34 570 117 01 5 102 338 270 841 
Annex IV Continued 
Trachurus trecae 
N (millions Biomass (tonnes) 
Length St. Louis- Cape Vert- Gambia Casa- TOTAL St. Louis- Cape Vert- Gambia Casa- TOTAL 
cm Cape Vert Gambia mance Cape Vert Gambia mance 
1 378 349 1 727 1 c 2 
5 53 830 3 834 57 664 86 6 92 
6 103 957 7 319 111 276 274 1S 293 
7 104 406 6 622 111 028 423 27 450 
8 73 005 5 392 78 397 430 32 462 
9 36 306 2 678 38 984 299 2~ 321 
10 38 476 3 375 41 850 428 38 465 
11 20 260 1 907 22 166 296 2E 324 
12 13 245 1 246 14 491 248 23 272 
13 9 934 935 10 869 235 22 257 
14 2 619 2 619 77 77 
15 
16 2 619 2 619 113 113 
17 13 245 1 246 14 491 681 64 746 
18 49 669 4 674 54 343 3 019 284 3 303 
19 66 225 6 232 72 457 4 714 444 5 158 
20 2 698 59 602 5 60S 67 909 223 5 152 464 5 840 
21 22 255 16 556 1 558 40 370 2 123 3 702 14S 5 975 
22 34 394 34 394 3 761 3 761 7 522 
23 10 116 10 11 6 1 260 1 26( 2 521 
24 674 674 95 95 190 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
TOTAL 70 138 663 953 52 628 786 718 7 463 25 295 1 621 34 379 
Annex IV Continued 
D ecap erus so. 
N (millions) Biomass (tennes) 
Length St. Louis- Cape Vert- Gambia Casa- TOTAL St. Louis- Cape Vert- Gambia Casa- TOTAL 
cm Cape Vert Gambia mance Cape Vert Gambia mance 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 8 032 1 204 9 236 572 86 657 
20 
21 8 032 1 204 9 236 76€ 11 5 881 
22 
23 
24 
25 
26 32 129 4 816 36 94E 5 740 860 6 60C 
27 24 097 3 612 27 709 4 811 721 5 532 
28 24 097 3 612 27 709 5 355 803 6 158 
29 16 064 2 408 18 472 3 959 593 4 553 
30 16 064 2 408 18 472 4 376 656 5 031 
31 8 032 1 204 9 23€ 2 410 361 2 771 
32 24 097 3 612 27 709 7 941 1 190 9 131 
33 
34 
35 
36 
38 
TOTAL 160 644 24 o8c 184 724 35 93C 5 386 41 316 
